Summary. Rats 
Summary. Rats having a protein-free diet available ad libitum were fed a daily casein meal at the begining of either the light-or the dark-phase of the day. A control group received a mixed-diet ad libitum. In all three groups, daily food ingestion was the same and casein corresponded to 12 % of total intake. Liver activities of alanine, aspartate, ornithine and tyrosine aminotransferase, ornithine decarboxylase and serine dehydratase were assessed. In mixed-fed controls, all activities were low. Tyrosine aminotransferase and ornithine decarboxylase exhibited clear circadian rhythms of low amplitude. Feeding casein as a concentrated meal had no effect on aspartate aminotransferase. It depressed alanine aminotransferase and serine dehydratase activities. Tyrosine aminotransferase and ornithine decarboxylase exhibited rapid and strong stimulatory responses but, within 12 hours, returned to levels similar to those observed in mixed-fed controls. Ornithine aminotransferase was increased in the group receiving the casein meal during the light phase. It is concluded that the capacity for amino acid catabolism remains low in separately-fed animals, and that only tyrosine and especially ornithine, which may become limiting for urea synthesis, are actively metabolized. Thus, when high fluxes of amino acids reach the liver following the absorption of the casein meal, more amino acids are available for incorporation into newly synthesized proteins.
Introduction.
In separate feeding, the daily protein allowance is given apart from the rest of the diet in the form of a meal administered at a definite time of the day (GirardGloba and Bourdel, 1973 ; Peret, Chanez and Macaire, 1973) . Since the meal is provided as a protein concentrate (70 % casein), its digestion causes portal aminoacidemia to rise to values usually found only when high-protein diets are fed ; however, this elevation is only temporary and not constant as in the case of protein-rich mixed-feeding (Bourdel et al., 1981a ;  R6m6sy, Demign! and Aufrère, lack of effect was partly due to the induction of enzymes of amino acid catabolism in the liver (Harper, 1965 ; Szepesi and Freedland, 1968 ; Pestana, 1969 ; Mauron, Mottu and Spohr, 1973 ; Yanagi, Campbell and Potter, 1975) and to an increase in the capacity for ureogenesis (Schimke, 1962) . On the contrary, even after a 4-week adaptation period, the ingestion of a protein meal fed separately can induce an important increase in liver protein synthesis (over 3-fold within 1 h) (Lardeux, Bourdel and Girard-Globa, 1978 (De Rosa and Swick, 1975) . Tyrosine aminotransferase was thought to be of interest since, like ornithine decarboxylase, it has a short half-life and is thus sensitive to variations in protein synthetic activity. Ornithine decarboxylase is' related to protein anabolism by its involvement in the production of polyamines Snyder, 1968, 1969 ; Fausto, 1969 ; Stevens, 1970) ; ornithine aminotransferase is also linked to anabolic processes (Morris and Peraino, 1976) as it regulates ornithine availibility at the mitochondrial level, thereby controlling ureogenesis (Krebs, Hems and Lund, 1973 ; McGivan, Bradford and Beavis, 1977 (1970) for alanine aminotransferase (Ala-AT), Diamondstone (1966) for tyrosine aminotransferase (Tyr-AT), Morris and Peraino (1976) for ornithine aminotransferase (Orn-AT), Snell and Walker (1974) for serine dehydratase (Ser-DH) and Russel and Snyder (1968) (Rosen et al., 1963) . The low levels of activity and small amplitude of circadian variations observed in mixed-fed controls where thus expected since the low casein content (12 %) of the diet allowed but a limited supply of dietary amino acid to the liver. Even after 4 weeks of adaptation, the same amount of casein administered as a concentrated meal, induced an abrupt increase in liver amino acids (Bourdel et al., 1981b) . Our present results show that the daily recurrence of this periodical increase in concentration is not effective in promoting any permanent rise in enzyme activity, i.e. Asp-AT was unaffected in both groups of separately-fed rats and Ala-AT and Ser-DH were significantly depressed. After stimulation, even Tyr-AT and Orn-DC returned to levels in the range of those observed in mixed-fed controls.
We have shown elsewhere (Lardeux, Bourdel and Girard-Globa, 1978 ) that ingestion of the casein meal is followed by a stimulation of liver protein synthesis. On the grounds that Ala-AT is always depressed under conditions of stimulated liver growth, Rosen et al. (1963) , Harding, Rosen and Nichol (1966a, b) postulated an inverse relationship between transamination and protein synthesis ; our finding that Ser-DH is considerably depressed should add weight to this argument. But, at first, the results obtained with Tyr-AT do not seem to fit into this scheme. Indeed, in separately-fed animals, Tyr-AT exhibited strong stimulatory responses which developed in parallel with stimulation of protein synthesis and covered the period of elevated levels of portal amino acidemia (Bourdel et al., 1981a) . Unlike the other transaminating enzymes studied, Tyr-AT appeared to respond to the discontinuous increase in amino acid supply, perhaps due to its short half-life.
Whether this effect is exerted solely through the concentration of amino acids in the hepatocyte or is also hormonally mediated remains to be clarified.
While the metabolic implication of the acute stimulation of Tyr-AT remains obscure, that of Orn-DC appears to be important since the substrate, ornithine, is rate-limiting in the production of urea (Krebs, Hems and Lund, 1973 ; McGivan, Bradford and Beavis, 1977 ; Cohen, Cheung and Raijman, 1980) . This lessening of ornithine availability is most probably potentiated in SF09 rats by the existence of a moderate but significant elevation of Orn-AT, resulting in more diversion of ornithine into glutamate synthesis at the mitochondrial level. Just before the meal, ornithine in SF09 animals (Bourdel et al., 1981b) 
